Genome-wide RNA sequencing analysis reveals that IGF-2 attenuates memory decline, oxidative stress and amyloid plaques in an Alzheimer's disease mouse model (AD) by activating the PI3K/AKT/CREB signaling pathway.
ABSTRACTObjectives:Alzheimer's Disease (AD), characterized by deficits in memory and cognition and by behavioral impairment, is a progressive neurodegenerative disorder that influences more than 47 million people worldwide. Currently, no available drug is able to stop AD progression. Therefore, novel therapeutic strategies need to be investigated. We analyzed the RNA sequencing data (RNA-seq) derived from the Gene Expression Omnibus (GEO) database to identify the differentially expressed mRNAs in AD. The AD mouse model Tg2576 was used to verify the effects of IGF-2. The Morris Water Maze was administered to test the role of IGF-2 in memory consolidation. In addition, we quantified cell apoptosis by the TUNEL assay. The levels of amyloid plaques and the levels of Aβ40 and Aβ42 in the hippocampus were also determined by immunohistochemistry and ELISA, respectively. RNA-seq analysis revealed that IGF-2 was remarkably reduced in AD. The expression of the upstream genes PI3K and AKT and the downstream gene CREB in the PI3K signaling pathway was significantly increased in the hippocampus of Tg2576 mice cells treated with IGF-2. The Morris water maze test showed that IGF-2 improved memory consolidation in Tg2576 mice. The activity of caspase-3 was decreased in Tg2576 mice treated with IGF-2. Amyloid plaques in the hippocampus were reduced, and the levels of Aβ40 and Aβ42 were decreased. The above effects of IGF-2 on AD were blocked when the PI3K signaling pathway inhibitor wortmannin was added. IGF-2 attenuates memory decline, oxidative stress, cell apoptosis and amyloid plaques in the AD mouse model Tg2576 by activating the PI3K/AKT/CREB signaling pathway.